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The authors propose a new balanced space parti-
tioning tree utilizing Network Voronoi Diagram and
layering procedures, by considering road maps as
planar graphs with edge costs. In our approach,
we partition a given graph and generate subgraphs,
which represents subregions of the target space.
Next, setting each subgraph as a node, we merge
with adjacent subgraphs, and extend the subgraphs
to represent a wider subregion. By repeating these
two steps successively, we generate a balanced space
partitioning tree for original maps and structuring
information for region adjacency and inclusion rela-
tion independently of road density spread over the
space. Next, using the proposed tree, we provide a
reflexive shortest path search algorithm. We per-
form numerical simulation to investigate the geo-
metric characteristics of graph partitioning tree, and
verify the efficiency of search method.
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Fig. 2 Adjacency among generator regions for P1,. . .,P5
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Fig. 3 Graph of adjacency among
generator regions
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Fig. 4 Hierarchical structure of
graph-partitioning tree
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Fig. 5 Tree representation for in-
clusion relations of region
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Fig. 6 Generation procedure of
graph-partitioning tree
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Fig. 7 Attributes of nodes, edges, boundaries (1)
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Fig. 8 Attributes of nodes, edges,
boundaries (2)
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Fig. 14 Tree for inclusion relations of regions
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Fig. 15 Generation time for graph-
partitioning tree T vs p (1612
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